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«&«ffcL-Ot>«kv\, J:0»*U<tt, ^^-^K^fi0.ldB^TTfe-5 o 
[0044] ro*Wk:««3teea&IM»rittr«fe*ct±, *i&i**2*:77MV<i l, I2*s±a© 
«t5*BB-»S:adrfct" «t5, ^i^T-r^ii^.^23t^r^i20^v e e<^-^ 
S&$*t, ±^)BI#^fcLTV^mi3fe7r-r^ll^2^r^^l2^^^$ 

[0045] ^^^K75S_tfE5S (5a) - (5c) "C:&Sg$Jh,54§£\ Z.(D%m \ZJ&%W&&8M 

^feXtt3te^BSiOJj:*5V>T, ^i^7T-r^lK^wyiS:iL#^Ai^o.94dB 

/km/ m 4 - 1 .00dB/km/ ju m 4 O^H \Z&Q % ^23t^T^^ 1 2 CO l~f JJtfca 
^^A2iSO. 84dB/km / / m m 4 -0. 90dB/km/ /z m 4 ©$5ffl tcfct) „ j& 1 3 1 On 
mi:*5lt5fl^7r^l l<EHr- K7>r-/PKSBiasg.o tf m. — 9.5 /z m©*£|SM 
^*1310nm^ft^||2^r^l2O^-K^-/VmB2^8.3^m- 

[0046] ^^-^K^_b|B^(6a)-(6c)T?^tt$tl-5^, 

l^iUJR^a ltf50.32dB/km— 0.35dB/km<^ffiffi»cfe«9 % ^23fc7W<12 
<£"£i£*S£c a 2tf3o. 28dB/km— 0. 32dB/km£>$5ffl f-fe 5 . fl)fe77-f^ 11<D 
K7w— /^K@Bl^S9.0jum— 9.5^m©teHfcfet), ^23^7^^120*— K 
^-/vmB2^8.3A i m-9.0/zmO|5HJc:foS^W*U\ f£2ft:7 T ^ 

[0047] «±©J:5H:, 5fe^KiOXtt3feeSIK«^fe-Ctt, ttfciH&iOO-a&HBJ© 
[0048] 02&tfHl3te, m& X ^1550nmtl,tcm^(Dmm^RX^Mrm^^X^ 
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60 02te, ll(Al-A2)^Jt(B2/Bl)^*S/j;^22k7c¥®±^*3ftS^7^—^K 
<©^iS5^S:^i-|g"rS>5 0 rcOEl2{C*5V^T, ^7G210ttK=0dB^#i*H > 7 
^G220«K=0. ldBcD^iii^ N -tLT, ^77G230ttK=0. 2dB©#j^^^ 

»i3fe7r^ii©wy*a«»Ai, *25fe7T^i2owytfea«»A2, M( 

A1-A2), %\%-7r^^\\(D^:—Yy^ /WgBl, ^2^7r^l2(^^— 

Jt(B2/BlK &t>\ ±!ES:(5a)-(5c)-C^$ttS^7^-^KO 

[0049] ££>M, 04&TJ<B5r4, j&ft A. SrlSlOnm^Lfc^^Ml^m^t^^M^ 

K<DmmM&^-tmx*foz 0 z<Dm4\z.*s^x, ^yG4ionK=odBcomMB, 

^7G420f2K=0. ldB<Dmmm. ^UT, ^77G430f*K = 0. 2dB©^ft^ 

»l*7T>T>'ni©eaStS3feol,m23t7T^12©eSllft^o2^(ol-o2) 

B2, Jfc(B2/Blh Xt* ±IBS:(6a)~(6c)-C*$ixS^^-^K«3D«[XW:S8R 

[0050] ZtlhV^-rtKD^-^Mz^^Xh, ±IH^:(5a)-(5c)Xf«(6a)-(6c)t?^ 

^ihW/W-^Tte, ^9^— ^KOfl[XW:eSiK»^Jffil^lftlSi$0. ldB^TT* 
fc<5 0 

[0051] ±ft<Dft&mmzmm^mt£ft77j'<(z<D&mz&zft7T^'*)<D& 
mmm&, m6—mi5zti^ti&m^xmMz.mw-rz> 0 z.<o%yr^^<ofm 

fcfl$*3fc7T>f'*)tt, HBR^tt-ClTU-T G.652)^^tt5^m^^^^ 
-K^T^^2mt4^^(1.3^m^ft^^^V^T^p B pK^fife^S^) 



WO 2005/012965 ^ 15 ^ PCT/JP2004/011164 

[0052] 06tt, r^K(^5^7r^^©fl|jtSrtftK*rs^:«)©ig-efeS 0 06*k:^$ 

110cD^jl^^)|atf^^K^120^#x.S 0 06^<£>(b) fc^&txfcft 
[0053] 3fe^T^n00«, *3&*f7*&£fife#£U $f*L<W\ ^9yKffi«120K:7y* 
^feft d: 1 26 Onm W TT&5 0 

[0054] H7«:, ^<Dmm^m^yt^T^<D^mm^(Dm^^^ir^9^x^ 0 

«a ttt. %-7T^^ 100^*5 V^T, &*1310nmlC:fc5tt5fci2IIS£: 

looU 

MAa fi0.3dB/km£4T'efc5o 

1380 

[0055] r<D3t7T^100{C*3V^, jft^l310nmfc:i3tt5te3ltg£ca f*/Js*<, jft 

1310 

1380 

[0056] 3fe:7 T ^ 100^*5 V vt\ iS*1310nmfc*3tt-5^32l«^ a te0.30dB/km 

1310 

x&mMfem-rzztfrxzZo 
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[0057] 3t7r^l00tC*3V^ »*138QnmU:*5»t5eai**a ?«ftl310nm 

1380 

1 o 10 

[0058] ^T^^100td*3V^-C, ^Sl310nm^*5tt-5e^tR^a d>bjK^1550n 

1310 

mfc*5tt54aa!SI£c a Sr§|V\fcfliA a(=a -a ) fit, 0.13dB/km^T 

1550 1550 1310 

[0059] BlStt, ^0*Mte<RS3te7r^<©jRft5>1R©jftSfe#tt^i-^7T&6„ 

[0060] £(bt£, ^t^100^*5V^T, SR*1550nmtC*5»tSiB»t- : E~K5>tS[W:0.5ps 
(C*5V Stft 1 550nm^*3JtS ft If S^20mm-CO ft if i!3c«:3dB/m.B* T"C 

mistime 

[0061] ^td, ^(omm^^yT^tvxmM^titcmi^zf^i^-^/uA) ^c:ov^ 
[oo62] -^^/PA03t^T^^«, Me\tt£ti±mmm&RTfimtf^x*7T4j\'tt 

3r««©^MS2att7.9itim-C*jD, ^9yK««O^.S2bttl25 # mt*5 0 
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coo63] z.<ovis7j>\'A<D%7T>('<tt.. ^r^mm-r^mm^m^xm^n^ 

[0064] ^LT, 09«f>^$nfc(a)©J:5l!:, ^-^t— ^7iS#d»*Lfc^f9^^^1 

2 2 

^^-a ^fitfS0.1fl3*ppm£*T) ^Wfi (ISOt, Jft»"Ci«*2000c 
c/minC^T, sccmt^fS) £:frfcf£&*L5o — #^;*^^l<Z>£j2$8fl!|tfVV:7 p 

itit^t>'^^b^^X@X^^V^l^^^n^K2^tl^^) 

5^^55ot;w±fc:;&n&i$ft5fEigA^ 

mmc£>g|3;9^£pfSHB£, :r— 7°t— ^7^^200^^^^ MiSBBte 

[0065] if^Vv-t, IH9^^^$^c(b)c7)J:5^, ^^NV^KD^lMiJcD^NV^S^^if 
^^^V^lrtfd^M^^tt^XMxL^^ CI , SOC1 ^3^j; 

2 2 

fp^^/NV^lS:^^a-/K2^^ii50 o c^n^^o #9^° 
^10rtMffi^^7^o^K2(D^ffi^tb^^#*bTV^^M^^^^ 

[0066] $b^V^T, Ilig^^^^cCc)^^^, ^^nV^KD^2MiJ^^ 3 ^ 
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2 2 
2 

[0067] *UT, B9«t»te^$jh,fc(d)©J;5K:, ^^^V^ B lo^2MiJ^^miMiJ^[R] 

^Iftt5(PyM^7^$) 0 #7Xs*4'7l<Dftmzti, 500sccm 

6oo°c-e&s 0 &±GDjLnzmxmi^V7*-j±7!)mbtiz> 0 

[0068] r^^l^y^- Afi % ^^I9mm-Cfef9, ft^^400mm-Cfe^, *9yKS£a 

* H 2 / / ° 2 ^^^SiCl 4 ^^ALT#^^SiO JUm+tK *M$120mmfc:fc3*T» 

6 0 ft*5> ^^{i#M^33°C/^?a^l500°C^-e±(f^2) o r<DP^ 1500 
OsccmtfJHetf^&tMSOsccm^SF ^Wftkl^A^tlSo \£±.<D£o\Z.\^X7 

6 

[0069] 01Ott, ±^<^1^^/VA^TJ«Jt^MA^tL^iC#S3fe^T^^O^#i4^ 
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[0070] mfcimO&tfimitf>P>#a>3«fc3t£, Jfc«MA©3fe:77MV*te % &«1310nmf; 
^0.62dB/km-Cfe»9 % jftftl550nmJC*5^5te26t*^ a ^0.19dB/kmT' 

u 1550 

ti^MA a (=a -a );&S0.14dB/km-Cfct>, &Sl380nm^*3tt5 



1550 1310 

OH»OBHUfc»$ci«;!in*A a tfS0.31dB/knrr?*>5 0 



1380 

[0071] — ^T^X/7WA©3te7T>r^tt, ^Sl310nm^ttSe^a^a ^0.29d 

1310 

B/kmTfe^ &Sl380nmf;i:fctt5fci£tR£ca ^0.27dB/km-Cfet), jftjfcl 

1 380 

550nm^*3tt5^S3fea ^0.17dB/km-Cfci9 % SI£c£A atfS0.12dB/k 

1550 

nrefc<9, «1380nm^*5^5OHS^Hbfc»^ltAP*A a ^0.03dB/ 

1380 

km-efc^o 

[0072] Sfc, I^^AW^tmV-^ ^-^/^5/h^7)KS^1220nmTfc9, m& 

19 , 1 550nm^:fctt3 ft tfEM20mmTO ft *l3^^2dB/m-efeS 0 
[0073] Sfcfc, i^^AOft^TMV^ ^T^^W^yK^^rtl^nO^R^^ 

T'0.1ps/km 1/2 ^T^fe^,^^^fg^^fc^D^^0.03ps/km 1/2 ^T 
[0074] ^^^W^0J^§^^ T ^y^bTfflE$^c^2-S9^V7°/V(f-^/PB 

-I) Sr. M2itmm (JfclRfllB) iJt«Uc*sfe^#|BH:|ttWi-5„ 

[0075] ^0«Wt!l«S)t7r^<iUTffljft*ixfc1^^yPB-Itt, B6fcJj*£*l,fc 

*P^Ufe=TiH«©JtJa*T*IS A nttjE"T?a>5 0 
[0076] iilbf^B-I©)t77^n^m, 5^7X?r^^^tt^^ nj 
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[0077] 012tt, mmMte (ITU-T G.652)T^^tL^Sp^^^/U^— K)fe7 r 

©j&^#tfe«BM4£^U ^77G720tt, gft&fe (ITU-T 

So SK3t7T^tt, WJpfitjJSO^i^e— K^rf'^PffRfc:, #5>tfeSE**s 

1 300nmft-jfi \Z.fr>K) , 1 200nm— 1 700nm©$5fflt?5>1K^O'-7 p *SiE"C 

[0078] -ttet>*>* ^(Dmm\m^-7r4^Kio\^X, ft*1550iunK::|8tt5#ifc*n- 
^«0.055ps/nmVkmi^TT*fe»9, &£l550nmf£:i3tt5j8g5Mifcfil6ps / /n 
m/km^T, <t!30*U<ftl5ps/'nin/km^T-e&So £.©359§toW53t:7 
:M><te*3lvr, ^-^^5/h^-7^(il260nm^T-Cfc«9 > S£Sl310nm^*5 

[0079] &5V>fciu r©»WJC«53fe7r>r^fc*5V^ ^ftl310nm}C*5(t?,^-K^ 
-^KStt9 /z m^TOD, *5>^*^^ttS^t5:^n-^0.082ps/ / nm 2 
/kmjMT, J: ( 9^b<{i0.080ps/nmVkm^T-t?fe5 Q 

[0080] r©«t5^3fe7T^^^^m^LT5gffl$^S^tlZlJ:»9. 

ft^T^n, mmmfe (ITU-T G.652)t?^^$n5«m«J^>^/We-K)fe7 
[0081] #Bx.T, iO*Km«53t7T^R:*J^T, &^1550n2n^*5^S-g^3«cf40. 
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176dB/km^T-efe5©^^v\ 1.55 ^ mjfijtflf©^ #^iS^^-CSSg 
eiHti^«0.32dB/km^T-r s fe , 9, &^1380nmfc:fctt5OHgf::jgBLfctg$c 

e^SS^«^^Tfg^S 0 *^tfejftftttl300nm«_bd*ol324nm«TT 

(ITU-T 

[0082] Bll3-Bll5Srffiv>T, ro*WHi«S3fe7r-f^^UTffiSt$^JK2-!B 

it|£MB<D)fc^7MV^ mnfflfc (ITU-T G. 652) ^WT?»^^/^-K 

[0083] wOEI13fCfi N t^B-I&^R^BO^r^^toV^, JfcJBflfaftg 
An(%) , 3/^23(^111) , ^/^y W7tl (nm)^ftl310nm^*3{t5 
K7-f— ^K@Um) % (nm) % jSSl550nmid*5ftSlStS^Sfc(ps 

/nm/km), )K*1550nm}C^tt55>^n— /(ps/nmVkm), i##m*n- 
^(ps/nmVkm) , &*1310nm(C^^6^*|^(dB/km) , fcftl380nm^ 
*3tt5fcj£tR3fc(dB/km) „ ^5l380nm^^o^6OHS(-®iabfc*S^±i*n*( 
dB/km), jK^1550nm^*5»tS^S3fe(dB/km) % S^r^^SI^^^^ 

[0084] t^B©3fe77-f^«:> JfcJB$f*fSAna*0. 38%, aTg2a^7. 8 

KSflS8. 53 /zm, *5>ffcS[gdSi318nm, jR^1550nm{c:*5»tSjR^^fC}dSl4. 
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97ps/nm/km, ^Sl550nm^:fctt3#ffc^n— 7^0. 0540ps/nmVkm, 
*?#«t*n— ytfSo. 0793ps/nmVkm"C?*>5 o 

[0085] fy^C©3t7r-Y/<i^ JtJB$fs«Anaso. 395%, =TS2a36S8. 16 /zm, 
<7"— ^V^^h^^ft^l230nm, S^1310nmfCl*3ft5^— K7-f— /VK@flS8 
. 60/zm, *#tfejKgtfSi313nm % SE^1550nmtd*3ttSSES^ifc^l5. 46ps/ 
nm/km, iSSl550nm|c:*5ftS^ifc^P— ^0. 0544ps/nmVkm, ^^fc 
Zf&O. 0806ps/nmVkm-efe6o 

[0086] t>^l/D©3i677^^i, Jt©*fS(5^AniS0. 39%, =T@2a^8. 02/zm, 

*-^W*yb^-7ffiftASl200nm, jKSl310nm^*5tt5^e— /^K^s. 5 
7/im, ^^tS:gtfi^i313nm, SSl550nm^*3tt5jRS4r«C^15. 39ps/n 
m/km, jS*1550nm^*DttS^f5c^n— 0537ps/nm 2 /km, fi^St^ 
n—^^o. 0801ps/nmVkrrrefo5 o 

[0087] ^^EO^r-f^tt, JfcJfflJf^Anaso. 395%, =rTM2a^7. 56/xm, 
tr—ZfjV-ti y 113 5nm, jfcS 1 3 1 OnmUfc K^W — ^KM^8 
. 37 M m, #^^S^1318nm, ^1550nmtC*5tt5^*^tfc^i4. 86ps/ 
nm/km, StSl550nmtC*3ttS4>ifc^n— 7^0. 0531ps/nmVkm, fl^ifc 
^jjSO. 0789ps/ / nmVkm-Cfe5 Q 

[0088] ty7^FO)fe7^/^j:, JtJBJff^lSAn^O. 42%, n7^2a^7. 60 M m,7 
— ^V^2/h^-7^S^1260nm, ftftlSlOnmUliSttS*— K7-f— /WKS^8. 3 
3/xm, #^>t!cStA^i307nm, J&ftl550nm^:fctt5&;ft#fb5Sl5. 75ps/n 
m/km, fiSl550nmtC*3ttS^ft^o— ^so. 0536ps/nmVkm, W^W* 
o—^5o. 0816ps/nmVkm-Cfc« o 

[0089] ir-^/KJ©3fe7T^^tt, ifcJB$f*5fg AntfSO. 385%, aTS2aiS8. 14 M m, 
tr— ^Vu^7yh^)SS^1184nm, j&^lSlOnmlJl&ttS^*- K7-f— /UK@^8 
. 72/zm, ^TO*^i312nm, ^Sl550nm^t-t^ft^fC^l5. 90ps/ 
nm/km, jRSl550nmJJ:*3^S^»^n— ^0. 0547ps/nm 2 /km, 
77)So. 0800ps/nm 2 /kmTfo-5 o 

[0090] I^TV^H^TW^, itJSUT^M AntfSo. 38%, =7i2a^8. 52 m, T 
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— ^/U*yh^-7»Jt*5l226nm, 2£ftl310nmfci:}3fr£rE-- K7-f— /WK^^s. 9 
2 ##t$:fcg^l304nnu &Sl550nmi31*3tt5«^»35Si6. 66ps/n 
m/km, i^l550nmm:fctt5#ftfc*n— ^tfSO. 0548ps/nmVkm > 
^0. 0819ps/nmVkmT£>5 o 
[0091] f^/H©)t7T^tt, JtJfflSfS^IS An^O. 36%, =»T@2atf?8. 10 m, 

— ^U^yh^-7«[J6aSll33nm, ISSl310nm{i:*5ft5^e— K7>f— /I^KS^8. 9 

*^^5^1317nm % &^1550nm^*3tt5jRS5>^15. 39ps/n 
m/km, &Sl550nm^:fctt3#fc;*P— ^O. 0544ps/nmVknu 
Zf&O. 0790ps/nmVkmT?fc£ o 
[0092] ft*3, i^>'^/l'B-F(D3fe7r^©V^nt,.jK^1310nm^*3tt5^a^tt 
0. 32dB/km^T, ^Sl380nm^*3^5^«^fi0. 31dB/km, ^1380 
nmm*3ftSOHSlCjgHL^ta^li*B*:ttO. 10dB/km£*T, ^ftl550nm^ 
fcttS^tt^ttO. 176dB/km^T-efc5 0 V^tw©3t7r^t>, 

[0093] Jfc«fljBtf>3fe:7:r^fcu ^-^/^^h^^*^il58nm, ifcB:1310n 

mfc:i8»*5*— K7-f— /VK#^9. 13 ##«cjfc£tf5i316nm, )&;Rl550nm 
fc:fttt38Ej|#1!i:aSl6. 50ps/nm/km, j8gl550nmfc:}3l*;5#ifc*n— 
0. 0584ps/nmVknu ^#ft*n— T'tfSo. 08 50ps/nm VkmtrfeSc 
&Sl310nmJC*5»t5e3lti^ttO. 33dB/kmJ^T\ ^5l380nm^*5(t6fH 
5£IB^teO. 62dB/kml?&t9, ^^1380nm^*5^5OHS(-SHb^^ii*P 
mttO. 31dB/kmWT-efet)^Sl550nm{3:43^5^tS^«0. 19dB/km 

[0094] gI14« > 2fcai310nmf£:iott2rE— K7-f— ^KSMFDSrfilttfcL^-*- ^/V^yh 

cc 

m©3fe77^W(MFD, X )©<tfiS^-f^t!l,S[|&1550nmK:*3rt*4SE 

CC 

f ^B-F©3t77"f^© (MFD, X )Sr*U fE#AB«\ Jt«^jB©3fc77"T 

CC 

^(MFD, * )^-To ^77G910tt&^5>ife^i7ps/nm/km^Tt? 
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[0095] rcD^^^/^J:?^ it^MBO^T^^^^bl^LT, €-^V^/K^))t7T 

cc 

[0096] 1315(3:, ^ftl310nm^^ttW— K^-^K#MFD^$4irL-y— ^V^^h 

cc 

CC 

CC 

y^i^(D (MFD, X )£r^i- 0 ^^lOlO^fc^n-^o. 055ps/nm 2 

CC 

020«^fc^n— ^so. 059ps/nmVkm^T^&5*l:TO^>>'^7l^&— K3fc 
^ r ^<(D^^-i5:^P-rft^^-r o -^r, ^^1030^m^n-^0. 055 
ps/nmVkm^TT^§|ie^^T^^r-r?,^;7r^^#^^n-^ft^^ 
^-To r©mi5^^^^J;5i-^ it^MB(D3t7T^ilt^bT, &^zf/v<Dyt 

MFD&U^ ^CT&oT^ 5>m^n-^/jN$V\ 

CC 

[0097] SXAKDX?^ ^Sl310nm^*D^6^—K^— ^K^MFD^g^m^-pr-efc^ 
[0098] i©38^fc#53tea&»i, ffi*B5«c©SJe(lte3l6KH:iaM RT«B-e*>9, r^l&Wte: 
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"^K^B2^Ufcit,^$tV^#M|E^l^t>^2^T^W^feV>T^ 

T^^-e^^n^^^-^Ko-fit^o^dB^T-efeoT, AiiA2£^(^#Hii: 

[£SC7] 

jr = i-io-^ 4/10 

y = 1 — JQ-^2/A 4 /10 



K = 



[2] ^i^^T^^^2^^T^^^ig«^<!;^j;9^^^«^«^ife-efc 
&*ISISl260nm"1625nm^mSV>-f^^&ft X t£>l^T, ffjfBjgl 

—/vh*mt:B2tutt^ &mtsftz^mzd.mRx$m2ft774/<mfc$5\,>x > 

T<Dtt*&£tiZ>s<?*— ^KO-fi£^0.2dB^TT^oT, J:fc(B2/Bl)Ofa^0.9 
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BR8] 



x = i-w- Aiu4m 

Y = 1 — io _j42/;l4/1() 



a: = 



5 log 



10 



+ 101og 



\Bl) 



T<07£X?m£tlZ/<9*— ^K(7^ii^0.2dB^Tt?feoT> Al^A2^0^(D^ffi 
iSO.OSdB/km/ii/m^i-Cfct), Jt(B2/Bl)©^S0.97^T"e*>Sg|^SSI 
fc£;h,5J;5, tfrlE^l^^r^^t>^l5^25t7T^^^<^-^^U 

BR9] 

x = i-io- W/, ° 



51ogJ^] + 101og 



f B2 
\B1. 
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, m^%2%yr^^(D^:— K^-^mSrB2^Lfct#, UTfD^V^fi^^ 

^-^K^it^o.2dBJ^T-efeoT, A\tA2t(DmL<Dmmm^0.03&B/\cm/ n 

mio] 
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